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(57) Abstract: 

PROBLEM TO BE SOLVED: To correct the ink 
ejection characteristics of each nozzle by arranging 
heat elements for generating a bubble in an ink 
supplied to an ink channel symmetrically to a plane 
including the center line of a delivery opening 
thereby controlling the ejecting direction of ink 
from respective nozzles. 

SOLUTION: In an ink jet recording head, an ink 
supply opening 2 is made in a silicon substrate 1 by 
anisotropic etching and ink is ejected, as an ink 
drop, from a delivery opening t through the ink 
supply opening 2 and an ink channel 3. Substantially 
directly under the delivery opening t made in each 
ink channel 3, a plurality of heating elements 
(heaters) H1, H2, H3, H4 are arranged along with the 
delivery opening t and an ink jet nozzle is 
constituted of the ink channel 3, the heating 
elements or heaters, and the delivery opening t. The 
heaters H1, H2 are arranged symmetrically to a 



plane including the center line of the delivery 
opening t and cutting the ink jet nozzle along a 
line B-B. 
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[HOT13 >f ^^SrttHJ-tifc^ttaiPi:. Rtt 

ajpfcasi^*^ yysfJ&k . ^ 

-f yy £/x >y hy X;UT*>->Ts 

Sv k =5r h X o tcffi«S tiX^&ZLbZftWLt 
~thA >7 : J^'v b/XVU. 

[hot 2 ] mv&mim^Hfi. mim^n lx b&s 
m^mxh^xmm&ncD^m^^tsmcomzmL- 

X £ & M v HcffiSm fc^io l^SES 3 fix v ^ & If ^ 
[ HOT 3] >- y £ ttft-T & fz#>cr>Q±ft □ k , f&tt 

tz4 >7\,zm&*mL^hmwLcnmm^-tz^-?h 

A y? <y h y X^tft-Jt . 

Huia^«f *^^< k t> s^vxtrnt 5>*u Bui£#f6 

Sfcjg^ ^"HtfiBPtaiP^+'C^IlI 0 {cSv^t«SB»ik 

[ hot 4 ] iirtss«ao^ t mi bo±£ □ 
^?fcRtas-r siesta Hyfem^Hui5n±aiP^^^ 

tftSfai^ix* i o tcfgj&^ixT v^HOT l 3 so 

v»-rtL*> i mzwm<7>-4 *Jx. >y f y x/u. 
[hot 5 ] Huisn±ain^Buis#^«^^OT^M 
ltb&to k^-s i o £HS£*i-cv^hot 1 4 

<7>wrtL£> 1 JgfciEtttfM y^^'x >y F 
[ If OT 6 3 BU ISttttJ □ #* lifiB^-f^fe*^ £*f 

t x em k ^ & i o izmw ztix^z hot 1 a* £ 4 

cowrix** 1 mz%m&A y^y'x «y F /X;k 

[ hot 7 3 jaasBfl:tcff ^xav? n^mtetpsz 

<ft Ltim^iz % milfi#^S ^>SSHJ&tt 

i k «fc 0 mTlBRtaiilttt^m^^HS^ffilE^-^ d k # 

X-Z&&0 izmfo znx^h hot 1 *» ^ 6 

[HOT83 »* 5 iD^^>*Ll>-k^J;oT-f 
£S£fk3-£4 - k Hi OffilBtt ft^tt^m^m^ffi 

lE-r-s. am & .t a k^j££*ltv^hot 1 
7 wrti^ 1 mzimoA y? >y f y xvk 

[HOT 9 ] HOT 1 8 <0 wfixfr 1 JHtSKtt*) 

yy s^'x -y h y^c/i^flii ^*l. miap±ajp*^-f ^ 
[ mmm. 10] ^c^) m s a v 9 *j x ^ h y x;u*h« 

^. £*u UTEWR^^ ^yx7h7 X/w^-^ct) tr -y 
f-TMI»*K:E5«l 3ixTv^^> f t^il 9 tiOBMM >' y ^' 
x -y hiaii^«y K. 

t ISra 1 1 ] MIB1S »<0 ^;yx7h/X;^'- 
tr -y f-C!S»*fciWI 3 ixT ^ S j XtVWfi 



o5vH3^-r«,Bifiayx;^ijini±**BifiB#/f >-y ->*x 
•y hyx^PJ±c^ev^o¥^fi/i^HffiB^^ ^ 

?y'x «y hyX;l^iE^J^tfflSt^L^^"Cffia 
S*LT\^&llfcJ&H9fc:lB»tfM yy >-'x >y MBIf^v 
K. 

[hot i 2 ] t?ne«->f ^y s^'x >y h yx/K^miB* 
5 tzffimztix^&mmi i o *fc«± 1 1 tiBao>f > 

^yx7MSiK7K. 

c isot i 3 3 li-ria^ v y ^' x >y h y x;K^|ine* 

^Bft^ * . buIB^ y y -y hyX;l^t2fefc£L.*: 
MT»tl>; k *«-C* S X i JcflBSSixTV^Mf* 
1 0 *^t± 1 1 fc:IE«WM yy ^'x -y hHflK-y H. 
[ If OT 1 4 3 1Wt&*>f ^y'x7hy XMfflSfr 
fBKSR^*. HulB^-yxVU?iJ«t3ML^^frT\ **o 

Huia^-y xv^jtr^-r^mia^-^ yy ^x -y byx;v 
twfijtsixT ^-g>ifOT 1 1 uiiBaswM ^y >-'x v MB 

H^«y K. 

[ if OT i 5 ] iinE#4 y y ^ x -y h y X;K7)ttttl □ 
co4>^^-irM^. huIB«^^ ^yx -y hyx';U 
^SE^iJTT^] lc*f LT b&M k 5 ^^ J; o izffi&L ZtiX^Z 

hot ioki4 1 3itciEm^-f yy ^*x 

7ME^7K 

[HOT l 6 3 ittrfB^ y^y'x >y h y XVk#\ huIB 
MZ.WS&4 ytisx. V yX/HSldrOe-y *fr<T> 1/4 

nmtsirri'itimm.izA y? tft«s« - k s 

± 0 ^Bg.3ilXV^|fOT 1 5 tiBSfcZM ^y S^'x -y 
MEIi^>y F. 

[HOT l 7 3 BulB-f >y ^*x -y h y X/KOttffino 

4"C^^#tf®3&>\ tufBii^-f ^y ^"x >y h y xvwcd 
wftfito k b&^^t k h x i izmmz fix v ^ s hot i 
o*^ i 4 *>v v$*fia» i ^z%?Mcr>4 y?isjiv MBH 

[ HOT 1 8 3 HOT 9 £ 1 7 tf» vr*i.*» l ^ t| a 
yy ^x <y MB#i^-y H k , 

M-f yy >-'x -y MBif^-y Ftz&uiztm yi^'&m 
-?z>4 yfm&tz^-t&J y?is*>yh#-h0v 

[ HOT 1 9 3 HOT 9H17W vtfh> 1 3g tie 
m<r>4 yy i^'x >y Mfiii^.>y F k . 

M>f yy y'x >y MBii^v F*^-f y?£ttaj3-£Sfc 
yyi/x-y MB$i^. 

[ HOT 2 0 3 HOT 1 iJI^IB 
m<D4 y y > ; x «y MEIi^ -y K k . 
!£-r yy ^'x y MEH^-y H^ttffiSiife^ y? er^ 

>y^x-y MEfimr. 
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[ it m 2 1 1 mm isttiitie iztmcoj y? 
-y h%m^y wmmzti. m ^x htm 

ttLTB&M£:frfa£ffifS7£S£tl&^-\* U » 

mm 2 2 ] mmmmmztt lt v*. 

>y MBit-^-y V£W±Ztttmx\ mU&4 

•y WX7l^q±|±}p^£>-r V?£1Sifc^fal;:fiifa$-£ 

Tn±aj$^-g>j; a tc«j«§ixTv^HI*^2 l fcriBtttf) 

^?^'x>y ME«§§». 

imtm 2 3 1 Huiaiei^*^^ lt Btne-f s^** 

•y HB£J^>y K BulB#>f x^'x? 

h y xjucoatta n&t>4>7* mmcoif fa t;m fa £ -re 

-y MEIMalB. 
[IWI2 4 1 HUta-f 5"? >-'x -y hB^7 

bum** y -y 
t . mmmmti&m^mz iot mri bi e#&&# £ 
m.*EiH6mz-&&wftt zwi o ® wf 5 -r t TBuiEfEfi 

«WctcB**E«-r* J: 0 K:«j££fuCV*£lttfcJg2 1 
.fcHBtt<*M ^ x >y MSIt^So 
[ f»*if 2 5 ] MlE#-f ^yx7h/ X;l^> h coA 
>^D±ffi*^^. mflB^f ^"x -y MEISK-y K*»&>f 
^y^ttffi^^^lufE^ 'J >y ^"Sr^^-fr&W^ 
*tcSMfc3 * & «fc 3 tettfifc $ fix v ^ lt$3! 2 4 (clBtt 
<7W >y^x-y MEimC. 

[ IS*3S 2 6 ] ffilE#f&f&S WIBi^fr#*:£T ^ ff 
§&m.CD4 >-7iS^-y h J X)VhZ$5^-ZWmht£%> £o 

izymztix^&nmz 5 mfsawM ^x >y mb 

[ f«*:>It 2 7 ] fiFiE#9S3»*^#3l 1 ^1E»^#T-1E 
»£ti&MIB-f > ? i^'x y h yxVl^fc . HtjlE#^aS^ 
^2c7)|B»^TW$^^HUfE-f>^> > x >y WX 

)V t tfx.mzmw ZtiX^Z mm 2 5 C;IB®^ >r y 7 
^x -y hiem. 

[ mm 2 8 ] |ffi#fH»3IH t «!0SB»*fl 1 *«l»IB#>f 

TV^ft^il2 5 t3lEife<0-f y? iSx. >y 
[ff^2 9 3 11*11 1 7 fciSKttfM ^'x y MB 
1^7 K#*j£*$*U «y MEi^7 K^hu 

ISSRtfM ^9 ^'x y h y X/WcDlE^fakittLTB&g 
Il&:frfat;:ffifl«$ix&^ 'J -y i^'i: . 

y -y ^<0ttO^3E6T&ifc:*t Ltli^W&^rFftJ tKr 

9^3. -y MBH^a. 

C n&g 3 0 ] HtrlE#-f >^i7lV X;H-zio 6 

HiriB#^«^^ig«j^#^Ht)ia^-Y y -y 

t i o x mm ti h «t o tzmm. 2 tix ^ & in* ji 29c 



[ If 3 1 ] BuiB#-f ^yxvh SXMz&Vfh 

tiots^. ^^-tl $ tL« x a twites ixx ^ h wm. 
3 0 tieift^>f y? s^x -y Manila. 

tt^)>f i^x <y MBii^a. 
[ ff*il 3 3 ] BulE^I^X^^iBWJ^ff 1 2r . huI B# 
■4 ^^S/'x «y VyX;P^iott{±l$ixS^ v^^fylEIB 

§ * fail t? •£ s ^ izm: $ * S 
i t we izffi&i ztix^z mm 21*^32 

WTtLfr 1 3StwfBiiiO>f V7 yx >y hlBH^a. 

[it*iM3 4 3 a^i#»&8^vvr*ia»i^£iE*B 

<0«3S^>f >^ i^'x -y hyXM-^K v -f--CHB»« 

tziE^j $ ttx tc h mwn j X)vn tm.^z^'ttw&iz 
WLttbti* H?fiB#tttbp*^-f y fznt&Lxtmmft 

{■zMm&mm~t& x o izmmzti^ v^^'x «y MBit 

^-y H*^aSix, M-f v MSfi^-y FOfuiB 

»o-r y;yx7h s xjuv&Wi&itztt t-xifemw. 
ttfoiz&mj&EZtit** y i^-v y -y s**> 

fa W LT W&t h I? fa ^lulElEif ^ Sr » 

M-r-g»ia#i^S53M^Si: *^rr & w ^'x -y MBit 

M 5 5rSBulB#yX;^iJco#-f i^'x 7>yxM« 
ffi$fL-S»-f ^^SrH(riBIEIiM#:0|SILiaai3aiaT#* 

is* y X)vm m±co&m-tti * msrr h tub tcisie* ^ 

>?^'x «y V^cottai^-faSr^^-ti: 
Z t i» «t a £fl|j&$flT >f >?x >y MB 

[ mm 3 5 ] BuiE=s-f y^yx7b; xj^coma □ 

<04»'t***OlB*«, BulE1Sm^-f ^'x >y h y X/W 
^ffi^fj^rfa tc» L T Mtt tKc&Xo izffim. ZtiX^Z 
If*ii3 4 ICIEST ^"x >y MBIi^a. 

[ mm 3 6 ] mm ihs v ^-rtt^ 1 mz§m 

>7 ^x «y h yXjVifi— feWv?~XWm£ 

izmn znx^&imcDy xjvn &m ^ izwitcimiz 

mf^tt. IBI&MtffiP**^^ >'^&D±£tJLTIE#Mi*: 

tcB^Sriaif-r-s»«t a ^^$^>r ^'x >y mbh 

^•y i^^yx7 MBii^'y K^buIE 

wm.cr>4 > ^ i^'i .y h j x>v<r>wM-nmztt lth&sh 
^fa^am^§ix-§>^ ^ y -y . i^-r y «y ^ 

tft^i fa « L T iS3!W S U fa ^ hu f ElEf J^tt * ifi 
iHi-SiEii«f«IBX^Sk ^tM^y'x7 MBit 

M 5 5r-l>Huia«-yX;^iJ«7)#'f > ^ >>i -y h./X;w^^D± 
t±J$ix«>-f vy SrHtflBIE»*0|3lL{jia(-S^T#« 
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m<vmmZffilE-f&KMZm%ttJ ^'x v YJX)V 

izffi&LZtix^hJ >?iSx. -y Maltha. 
mim.3 7 ] miu&A y? ^*x >y h y xvi^Dttun 

(7)4"l>l££#fr®^\ ffiiEM^M ^'x -y h y X;u 
3 6 tiStttfM y^y'x >y MSIi^fi. 

[ mm 3 s 3 itM i ^ sco^-ttifr i mizim 
<7)ma<oJ y;y'x7b; X/u#-5£o tr ; y f-mis^ 

^E^'J $ fit 3r & »<0 y X;U Wl> ^ t WSriKJEK 

^Bm^ieif-t-S i o t^lf -f vy >/'x -y MeH 

^•y K# s fgi££*U f£-f yy -y MB#i^-y KOhuIB 

ttmz&WE&^tih** U -y S^k . U v 

mzti&jy? zmmmmfteymtizwizmizxttm 

Zit& X o izffi&LZti. £ h izmmmmmzim^ir 
^^m^^^ZjBtXmi^ >7 its. >y h /X 

[|f*JS3 9 3 MS»Sl*>fe8<ov»-f*i*»l«fc:IBa 
OSStfH >?yx7hy X/PAS-gO t° <y ^-TISjIMK 

iftW£>*U MIB#ttaiP*^-f >-^2:tti±}LTlBli«#: 

t=iB«*fa»r& «fc 3 tc«iaa<i/s>f >-y ^'x >y mbh 

'v-y HsWMKS*!. I2H ^ > ; x <y HE*^? FcObuIB 
y^i^x -y fyXy^IS^JM^MLTB&Sit 
^frft^afa^S^fi&^-v U >y ^'i: , W&*r V -y 

m-siafi&flsaK^afc -f y? ^"x hiaii 

fyf E=g- y X;u#l *» 4>SV HiM^r &-fe?M y y #>'n±Eti $ 

*u HulB^-y Xjvn<r>&4 y?is* -v t- sxj\sfrt>Qk& 

Sil* ^y fc1WIBIB*l*tttf>RI tfiSfcfitaTf**3 

^mmco&izm br HuiE#-f >y^x 7h/x;w^ 

o>f > y <7)ttlliy3 raj £^ft$ i 4 ± 3 lc« 

figSilTV^-f >y S/'x >y MBI^B. 

[000 1 ] 

y y >'x -y h y X/K -f >y -y MEii^ >y K . 4 
y^yi y h^-y F^-h'J 'y^'fcilM V^yx -y b 



[0002] 

ftJjr^-^-cisaygstSrita -f ^y ^*x <y MBii^sti. 
mmwwtimx'h o . t^it©wiB#*n a n fi:t>«< . « 

WC$>4hv^^S:WLTV^. S^tc. r«0lE#i 

ir^-mmmfdfiimmmmx'h^x . =g« 

[0003] iO«*>f >-y ^x y MEI^^ffi^-?> 

iBimBctt. HRfc-r y?*mmj y^mtLxotia 

[0004] 

[0005] ±1E^J: d^fBfl^-/ FTlis yX 

*> f££ lt < z>tz#), y x^^mm-ft^JiPS 

^'Ji & . $ ^> 43 . W tfUS* -htf 

[0006] *<otmb. mmmtfttmm^im.m<ns 
xtvmzmfx . est LT«^j»«jss:i§^&ifc 

Pl±^ll^>t">y^-f^j&^^0. W«fc:JBi^ff^-5- 

[0007] ttz. tmmimMifmzyx^m.^. 
*<nfflL&fi\*&ztt lx wmi^-h^xh h 6p»j*-i6i 
izsxjv&i&m^ (**^y) . ffi&mkzmmstsb 

L^tSl/y Xyu^ ^Sj^-yrS Cl Sri^ 0 SI Urd Cl 
OlimiBif £4t ( X'foti 
if . IEIf-^i*Mi^M Dt7f £| E#f-^ -y K O t" >y ^-O^ 

[0008] $ 443, IE»f*:^«3^^i:M^-y H 
0)&m%fa t ^SV ^^itifi] # tz L TStI Eli Srtf d 
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fthtih . L*»-L . mmik k IBfiK »/ H k OlSItztiS 

n±ai $ tut >r >- ? »{ita««E*iE^« lt #f#> tmx, w 

[0009] 4ft. IB#i^ttO«&M3&gkiBli^y Ktf) 

ti . «¥«SE* * W S ft#>(~f BH$£#: k f BS§^ -y K k ^ffi 
MfiB^£^<LT^?£ti:ajU IBIi&tisfcEP 

^•?&tzbbX'$>&. ftft'U ^<r)M^z\i. tm^-vV 

0 . mmtk k ISH^ -y H k ^ffi^fiS^ ^ L Sr*J«5: < 

<rtsmmm.mz£ ->xa y^s^twisim^ t ^ 

o fflWtfh -oft. 4ft. -BzBo <fc -5 IfZ . f Eiii^ffc k ISli 
vyFh <offl»B«d5ri*l S:5v ifli * tc Lft k £ ^* 

[0010] 4ft. i££ig£ftskiegi^y b'fcOiaRSSSrnr 

v ^(5 k'#3PtJ£**& < ^t*2b -2. # . I E«f*^iS^ 

*t o ^= J: r . mmmfa t -y k t 
LxL&oztwhh ft*) . mmmz x^xm 

EW#BI«0lBffllfcS3E^Sfe«>T*&. L*»U -<0i§ 
ia#i«#: k -y K k tftfSttaLgfc: «fc 0 . ^ 

£> ft . 4ft. Jb3£<D J: ? fc: . IBf iSSft: k f B§i^ «y K k 

cDm&mxfa £ Hzi£r^ £ t= Lft k # comw®.m? 
[ooniifc, a^'jcoyx^ij^^-r^iaii^-y 

&k. >f feBfc^SlJg 

^If^o^TLiofcv^^.^^^. 4ft. 

[0012] $ A, tc. U «y a^tt 

3s£«k D^-r^HItJ^iait^'y KWi^s;>tJ; 

o . tmmmfim^zmi-h . r^j t h 

com tOTtM*a4T*>* L . X^-WZ'ft^fz 0 fife 

tiwmKh ti*b . mmztf h &z h t% < t v ^ 

[0013] JJ£LT£;fcHffi£K*rSfctf>fcJia* 



$> 0 . 15#i^SO =J^h3WS<53roTL4"5 Pill* 4 * o 

fc. 

[0014] <-iT*«^Bii, #yX7PA»4>0-f 
tjH^F^ ^$"J1JPi-4 i k ^ J: 0 =&y X;K^)>f > 7 tttli^tt 
^ffiJE-r-S - ttfT* h4V9 SSx. >y h^X;K 
i^'x -y MeH^-y K. A *s9isx. -v Y^j—Y U >y s^tJ «t 

t^-r -y Ms«ast*«tt-r* - k *• se*jk-r 

4. 

[0015] 

*&PM(04 y^^'x-y h/X;Ui. -O-^^Rtai-f- 

4^<7)ttaiPk. MtttBP^a-r^-o-^grj&k. 

LTSV H^ffi^k £r 4 J: '3 K:ffi«S tlX ^ 4 i k Sr^ 

^k-T^.., 

[0016] ±lBOJ; 3 izmWL^iitz^mm^ >7 

x-y hyx;uzj;^(f. ^mmw^msL^m-th 

H k t;J; 0 . a±J±5 □ ^>n±Ul £ ti 2> 4 v ? ^n±ttl^7&> 

v hyX/^Ii 4>ix/il5#i^-y K^*JV>T , ^ >7 

> ; x -y b/X;^ > 7 Q£&%mi,Zli 

Th. y^^x-y YJXMZ&tfZA >-70±$,Jjfa 

*mm?h - k mi o . ^y^yx7by x;^>f v 

? n±ffi#14«IE$ ix . SE» tH#.ar^^ ■& - k *>^T 
[0017] S^t, lulS#^SW. lulBffiWL 

SMtUtivi. *>ftv^4. 3fs«BBO^ ^^^*x-/ 
h7X;Wi, >f v^^Dittj-r^T-i^oDltBnk, mttH 
□ m^l-T 4 >f >- ^ ffiSS k . SSH»=«*& $ ix^ 

>-x «y b SXjUXh-oX . Htfia^«^^ ; 5r< k 
^> 3 oJjUtffll* ^>ix. HUlB#^^* i 'HtrlBD±!±5Pco4' 

&LtLXi>^\ Z<7)Xd^mm.t-t^Z\tl,zX<0. 4 

[oois] 4fc. twriB»ffi<oj«*fc:ffortKrisi»ta3P 
v^STPiaj-tsiBifc, tuia^a^MBD±tiip*^ 

^LTB&TOk^-S»J:omiSa§ixTV^«^. * 

* ^ ^tiHyiBttajp^'Buia^^^oaffitM ltw 
[0020] $ auBWtKfpoT'f y^<oottnm 
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[0021] wmtmz-htihzhhzx^x 

m^1iIE-f & - k §io izM^^ixT WC i> J: 

[00 22] ifc. ^ftfflWt v blEii^y b 

ti, _hlS«Bj£T)-f ^'x -y b /X^W £>ix. hu 

[0023] £ ^ 1S^HtilE-f ^'x "v b ^ 

am*. s>*u buIe»?m ^ -y b yx^-^ 
t >y f - TiMMKfc: ffiyj £ ivc << ^ k L x i> i v * . 
[0 0 24] fcsv^i. mwzimcoj >? : J*-yhyx 
)V1?-%<r> tr <y f-T*3*RfcE*J SitT&S y X 
ivwrnirbti. mttSX^W. Sv^lcWfirttB 

t-\ ^svH3i^tg-r-i>Hyisyxv^ij[5i±^'iTifB#-f ^ 

<0>f x -y byX/l^EW*Wtffi5fc:rixfc«lB 
X'®M2tiX^hffim.£l'Xi>£^. 
I 0 0 2 5 ] $ fefc, HUlE#^ y YSXiMm 

£ i a SrflWfc^ *s v^ifjfa#>f ^*x -y b y 
iOBuie#^Hfe#-?5r. mrfs^s-f ~>'x -/ b yx)vmz 

[0026] S fctefcL HtrfB^S-^ i?x. v h S X>UC0 

b y xwcfc v ">T te±X R«co*fr-c*ffiiH-S - k #f 
#SJ:"5fc:flii£l/rt>J:v-». 

[00 27] ifc. tftiMH &x. «y W^tt* 

)V(nm\\-n^zn Lxv%mm.t%z> ± a - k 

0 . ■< ^x -y b S XjU<7)mnJjfa<<z4 > 7 tttfs 
frcDili'Jf&P £ ft a i k a^TOS k * & . 
[0028] $ *><Z. y? ^'x >y b SX)Vt>K 

»l^]^miE«--f -y byX7Hn)±60b->yf-C01 

[0029] 4^, Mia^-^ y? 'v b yX;^q±iiJ 
□c7)4"frl££-£-tf®^\ HtrfEM^O^ -v b yx 

[0030] ^^MCOA y? i>'x y b?&— b U -y 
±IEW B ^^^ y^yx? bfEfi^-y b k . y?V 

x«y b«-^.<y Httt*ftSin»w yfZfi&f-t&A y? 



[003 1 ] ^fttycDA >7 i^x «y blE^Sti. -LsE 
*WmA y? ^*x >y blE^-y b k . f^-f S^'x «y 
blEli^ y K**^>^f y^*ttltiS*&fc«>^KiWS-9fe 

[0032] #3MBtfM ~>'x >y blE^ffi 
(i. iJEfcSMHO'f i^'x >y blEii^>y b' k . M-f y 

[0033] *%m<r>4 y?iS^ <y blEl^fi 

^'x ••/ b y X)v<m$wjfaizn\.x*mm.t*j:z> «t a £ 

*i)£$ftTV^JifE:£^tfM y^y'x >y blE^v H 
I^^f ^'x >y blEM^v b*omiE^S«0 

>f >-^>-'x -v v y xjvcow.n^^zn'Lx^mm.^^ 

tctxffi^S^tLi-^f -v 'J v ^*k . 'J ^11^ 

[0034]§fets miEIE^^*^L-CHufE>f 

S/x -y blEli^-y b ?r I? it ^^tz tit' . mflE#-f 

^'x •■/ b > x;K^ttffip*»4>^ y?%im.<7>j3fiiizmfa 

ZitXaili!iZ-£&£olzffimZtiX^Xl>£^. 

[00353 &sv^i, BufEiE#f^^MLr HtrfE-f y 

7 i^'x «y biEfi^y b Sr^ifcS-tfr^^.. B>rfE#-f 

i^'x y h y xju^ottaa^^A y?$:imt<oJjftttzmfi\ 

[0036] fc&V^i. HUlE-f V^^'x -y blEl^v b 
<o >f V 9 Z P±ai $ A> BiflE^r 'J -v ^SSfcS * 

Stt^k . HulEIEi^^MitM^ J: oT buIEW-^ 

[0037] $ ^>^. HUlE#^ y? i? 3. -y b yX)Vfrh 
cr>4 yfotSttft*. lulE-f v'x -y MBM^-y K*» 
fe>f y^^ttiU^-it^^HUlE^^U -y^TESES** 

[0038] s'^teti. miz&mm^mm^km^ 
xnmMzm$n<o4 yfitx- -V h y xMz&K^xnnt* 

&X?l l zffif8.ZtiX^Xi>£^. 

[ o o 3 9 ] &* v^ti. BtriE#^«^*^ i <mm^ 

f^-CiBttSfLSIiria^ ^x -y b y . miE#ffi 
JKaKWIS 2 coiEU^frT'lEift $ * fltllE-f V 9 V x <y 
byx>wfc# J 35S£EStS*i.Tv^fl|J£k ttti^. 

[ o o 4 o ] v^ii, mi&ftfmTcomm&mm 

ii&A v? : Js."jYy X)\M\,zv y?'^ ttchXo izffi 

j£ZtLX^Xi>£VK 
[004 1 ] £?z. *WR<F>A y?i?* -y blElil^a 
ti. HUlEHtttJP^+'C^^-^O®* 1 '. HtjlE^iO-f V^ 7 
^x -y b y XWWimUfo k B&^Fft i:%-&cfc 0 
ilTV^JtE**^^ V^i^'x y blE^-y K*«flftt 
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Sfu MBiJ^-y Y<rmWG®L<?>4 y? 

[0042] $ V? 5^x •/ h SXMzH 

irtofc: J: oTSWfcSiift i "5 tflUftStLT wt fc J: v^. 
[0043] fcti. fliiE4M V? ^'x -y h JXMz 
fcttft buIS^-^^^W^WhuIB^-v U -y 
a3SJKl- i ->T $ £>fc:^t£;ixft J: o fcHfJfcSixT 

[0044] £ HiflB#-f V* $"*x -y h yX/HCfc 

ttft BulB=&^S^^»^fr* i '1yiE#-f ^'x -y h 
y Xf^comm □ k HuiBI ftHKfr k oiaHfc: 
^bS;h.ftJ:3l;:»&§;tx'Ovti>J:i*. 

[ 0 0 4 5 ] im&M£Fp0Mm*kft : & * tulB 

vy ^"x >y h yX/l^£>ttiii$;h.ft >f >-y?i§^itylE 
IBiSaK* t*tT ft *5¥»J^ 2: l*LL3 itft KSKfc $ •£ 
ft £ k ft «fc ^ ixT v vc t, J: vi. 

[0046] *%tycr>y( y? >>*x -y MBIi^S 

ti, ±lB*^^l2mo«m^-f ^"x <y h y« 
.— Sco f >y ^-CiljWKfciiWI $ ixT =Sr ft y x>vn 

y ^tttti tTiB»«*twII<feS:lB»-r ft i 5 fc:»j£$ix 
tzA yfVs «y MBH^"/ K#*iS»S*u f£-f >^ ^'x 
•y MBfi^-y K^f!ilB«$C<7M ^ ^*x >y hSXlVOM 

m^mzitivxfy&w&^foiizw&^&zixh*-* u -y 
s^"k , fg^-v u >y z/n&mTE&xmztt LTitic-r ft*- 

^l;BulBlB»*^^-rftl&i^^m^k 
I,^y7yx7b ->T. M&'ft Ml B# y x 
;^ijc7)#-f > 7 i? x >y h y X/l-5^ 4> P±ffi $ *Xft >f >- y & 

Six. $ fe*=1!Ifii»(*l*ltcSWft HuiB#yX;^JH± 
cO{4a-Tix2rffiIE-tft^*6^BtrlB#-f ^yx^yX 
;P*><s>*M >^^Dtai*lfi]^3S!<fcS-^ft ItmiJ: 
3to»j£3*LT^ft. 

[0047] lufB^-f i^'x >y h y X7U0D± 

ajp^^Mts-frtriB**. tKrfE«»tfM v^^'x ■•/ hy 

XVUOlE^ftt^tyTB&Mk^rft «fc o teffij&ZtiX 

[0048] £ tz , -*WmA Vs. v MBi^S 
t±. iWfftW^IWRW^ ^'x -y h SXjVtf— m<n 
tr -y f-Titt««KSM s ixx & ft y x/^ij^nv > 

ajLTE««*t:a**ie»-t« «t a ^»«$ix^>f y 

^ ^x «/ MBii^ -y H3&q«J»S*X, t%4 V9 : Jx. -y MB 
ii'v-y K^fflBaSfcfiO^ ^*x -y h y XVW«^J*r6] 
^MLTB&SiS^^^am^Sixft^-v »J -y >>k . 
l^-r U •y> ; <7>am^*'[S]^LTilx-rft*"l*]tBy 



IEIBII:^^^iM-rftlB$^f«iI^I5k Sr^-ft>f V 
?vx:y MBIf^gT'fe^T. P=S:ft fjlB=&yXV^iJc7) 
^y?yx7 b y X;^>^qttii$fLft-f ^MIEIB 
fi*£*<^H tM£fitaTf**$-£ft «k 3 t=«lfi£$*x. 
$ ^ i3iiria^- y xvi^ij i«i±<oraiBoiftSi ^ffli jE-t ft 
twiirtE#>f y^yx-y h y X)Vfrt?<r>A ootai^risi 

^Sg^fcS -it ft - k $ ft ± 3 ixT v ^ ft . 
[0049] S fete. HUlB^^f >y h /X;U0Ht 

ajP^+'frSKSr-a-trffitf*. HufE»^-f V^^x y hy 
XV^ra^^kW^fk^fti 3^m^$ixT^Tt 

[0050] #$SBjJ<o>r i^x <y MEH^S 

t° >y ^T«««t:SyiJ $ ixT ft y X>vm&M\ * 

tiJ LTEiiaK*tcM«*i5IW-ft «t 3 tc«*Sixfc>f > 
^ ^x -y MEII^7 K*«««Six, ^*x -y ME 

^•y KOBUlE»^W ^x >y byX;PC7)IS^J*[6] 
tMLTB&Slt^i^^am^Sixft^-r 'J -y >-'k , 

i^r^r u -y ^"^txfi^s*!^^ tTii:3c-rft*[^^Hu 

lElBi^* ^ ft I B»^ k * ^TT ft -f ^ 
^ y'x7f IBmtTfe -o X . ^=5: ft HUlE^g- y XVU^iJO 
> ?^x y hyX;^^tttii$ixft>f V^SrBuiEIB 
tteB^fifoT-H-*$-£ft i 3 t«fiS:Six. 

s t> izmmmmmztm^ixh^ ni&<&&Mmizm 

tXmiZ&A 7byX;W^m > 7 contft-ft 

fil %mt% ft Z. k ^"-C-# ft i 5 t=«Bg$ ix t v-ift . 

[0051] ifc. ^wmcoa y hmmw. 

it. ±Mtt?tty<7)mmcDA >'? V* -y Y J XiVW—feff) 
f -y ^--CHlir^t-IB^J $ ixT ft 1ffl»^ y XV^iJ^SV ^ 
^W^m^fSft^ix. tmE»ttffiP*»fe^ y^Srtt 
ft LTi2»J«fl££H«£ia*i-rft «t 3 «fig$iX7t-f v 
^ i^'x -y MEiK7 t*#Stt3*U ll-f ^'x -y MB 
#i^>y K^HulEIS^-f y^yx7f yxVVOiE^I^] 
t^fCH&M^[6]tam^£$ixft^^ U -y ^'k . 
WX* U -y LTlt^-f-ft^T&J^BU 
IBlEii^Sr^^-ft lEli^Mil^k SrWTft-f > 
^ S/'x >y b f E#i^fit' -o T s BulB«-yX;^iJ*^SV^ 
^P'Srft-fecO^f V^^'tttii$ix. HulB#yX;^iJc0#^ 
>y ^ ; x >y byxV^^tttBSixft-f y^SrltrlEfBi*^ 

miBIE#i^#:^IB#i $ fLft ^# Bfl&tfOfefc: JE t T fflE 
4M >-^^"x -y hyx;^4>co>f y^^tm^^^t 

2itZ>Zt&X'Z&£olZffif&ZtlX^&. 
[0052] 

Hffi^#H^LXiJWft. 

[oo53]iii(i *&mzi&&4 y? s>'x -y Man 

W-mm. ii (b ) lil@!H ( a) tc5?LfcA-A«t:iJ 
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w&mwm. to (o amm (a) ^l^b-bi^ 

x «y h f eii^ >y H Tit , y'J3 y^g 1 tl^ftx >y ^- 
Jl A >-?«i£P2^'Wy?«rj&3£iID. tttt5gp§: 
^ ? SSft 3 ttfcifclt ^tutttttt □ t OB&*T#ifi^ii . 
HI. H2, H3, UAimMZtlX^h. 

<7>jy7$m3. $mm^x'h&t-?}5 x Attaint 

[0055] t-^Hl, H2lt !4aiPt04M>liL£ 
^.&.B-Bf£t;r&^T^ i^x «y h S Xll-t:Wfrt& 

£. — 2j\ b-^H3, H4I1 &tajPt<0+>M&£-& 

[00561 W4t4-f y?iffi»£ttj£-$-*>HBi4 ' ^ 
ifftB<ottaiP^^rr««8SS&«*aiE« isx>v&) £^ 
l . ym<r>m\<mmz «t -? -r im 

[0 0 57] #tt£iint (28 4. 7/zmt7)t 0 -y^--Clll^ 
Y;frfclCteX/CffiM£:h.-t:fc 0 . ^SXiVWI 1,22 
fcM ^ ? 2 &m&X' 8 4. 7 / 2 mfittlS^iJ^- 

^vhit. l^X, Y^-^lZ. 84. 7ym(7)aif 
■yiPCl&li^frO . 

[0058] <1<1T's ^mffi&McOJ y?y'i7b I Si* 

^ . y h wsrii^o-f >- ? otmmrn z . m 2 % mm 
Lxmrn-tz . 

[0059112 ( a ) t^-T^OTT'ti. -< 

SSSfeetVDttBPtto^SfLT^^. Srfck 
ttttiPtTli. >^^OT3I^^J;0-f V9\±^U 

[0 0 6 0] ZLCr,^mX-^-^U^%m^hZ.tl,zX 

«ni#f*gg4 , 723, 12 9wmsmaz.nm 
$irx\^£o*iimmmMk< / zm^<$mzmiZ-£2> 
(mm (b) mm) . 

[0061] m?s*^*tT -eo^^itjp-rs c: 1 1 

«fc 0. -f LW^ix (1111(c) #31) . Btffi 

□ ta»4>>f y 7 Sottas 3ft* (TO(d)#Hg) . - 
<Dfc£. ^(i^Mi:3l51LTP±t±JPt*^iy:#ai$ix 
& (Pi (e ) #31) . 

[0 0 6 21 ^c7)f^. t — fHcoZmi&Aiib&ZtlzX 
<0 » SR?StiM« L ■ . -f^ 2 co-f y ? 

«t *)mt/>( y^zimsmzj >?ifim*:zti mm 



< f ) #BH) . fcJ8MmKM& ( TO < s ) #5*0 . 
[ 0 0 6 3 ] JblSTii. ttffip t (Dma^co^M 
T^b— ?H#iE^£ftTV^£>il?S?M ^^'x7ME 

n^-Jom^zatin^M. 

[0064] mz, *mmsm<7>4 ? vtm^ 

>y h<7)A y^ttffil&ffcfciovvt. 03t5±t/04S:#IH 

[oo65]i3ii ^rnimmoj >>i -y him 

hfrh<r>A >-^ttai»^Sr. HI (b) tot^Kr 
ffijriftifc:i3V^Tii*»5ilWtc*Lfefc<o"C** . 

[00661 13 ( a ) »2-f y^ttasafNO*J»W^!SS: 

& . MJP, 5 CO b - ^ H l ±#tf)OT£: . 
tmStfrk (NH (b ) #B1) . 
[0067] t (mm(c) , ( d ) # 

MS) . -f v?ii#LOl*k*tTRtffiPtWfcfWW&. 

iSlfcifcjaKA^fe^L, ttiilPt*^t2^.aj7t>f y^ttti 
tt\zm->tzmzts:h . 
[0068] $ fefc:S«&&«JS^& 4: . Stfat>tttBP*> 
^n±#ai$ix. mW^m4>^iSii^ixS (TO (e ) 
#hs) . Zcvt^lziZ. ±MLt:£?l,z-(>7lzl3.t;1f 

aj^tLSk&^tck^T. -Oralis fe(c*rtri*it: 

tiK 4>7<r>mfflj&h^Z.*)4 v^^fcttaiPt fc{±5 

-%\ft'^mA,X~?t<Zt\ l Zt£Z>. Z<7)XolzLX. 
[0069] $ A>t=B#^'JStf i: . t-^Hl eo^Ofi 

?muz£ vnx/A y7%m3&£vv£ftatizA 

WffitzZtL (TO ( f ) #98) . *DSB«JB^MS (TO 

(g) mm . 

[00701 14(1 *mimMC0-< > 9 ^x -y MBIi 

^>y h'a^^^ntamMi^. 11 (c) ^lj^kt 

[00 7 1 1 ttffiPt i:M-r-i.#t-^H3 , H40E 
BCit-^Hl, H2k»i4i«, 02fcl«l«tzt-^ 

[00721 ±IBOlftBJT'{±. UiBJS:fSmt3-r^^46 

o±asp t^4'^^ _ c-'^it]-ri>2oob-^oK- 
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contm^m smzuffl-tz z t h . zttdzx 

ZZMlE-t&ZbtfTZ$>. 

4OC0b— *H1, H2, H3, H4 ^^TfBfe^ 

z-<k7£tmzgmz®m-t& z t & . 

[ 0 0 7 4 ] Srfc. ±lZ<7)mmmX'l£. X, Y^fftS: 
izmfflX'* h X v lz 4oo t - ^ i> co&tf L 
ft#". Xjjft&fziZYJntiK?) 1 !#[p]<^<D$IJW£&t £ @ 

wfcL-c. xj3ft&tt$Yxmzfe^xmw.zti*i2^ 

&-<X7tmz&& izMWt h ZbifiX'^hXo tc4oco 
- ? Sr tttB P t <?) tf'MRE 0 tatfH fc 2r S «t -5 

^•ni.Tv^«\ -4 >?mttfa*—<!ttmz&mz%\\ 

WthZ.ttfX'*Z> (H6~i9M) . £fe£. ttft 
ft £*l~r & fS§ t± . 01^09 <,Z7fk Ltz&cnizm fe ti 

-r. mi ofrt>mi lt^±v^ 
[0076] $ fete. «itr*f >^m^mm<7)mmiz 

tS/X;K;t3^t, ^ottaj^ft^ffiE^&ft*^. 
m 1 4 —12 1 6 iZTjk-fX o izftbm o ft b — * £ 

[0 0 7 7] 4ft. _tlBt3{i. ttaJPt*»A>RtaJSfLft 

a v 9 mtmx& □ t commm* fe#8rr & z. t * mm l 
ft^\ ttajp t tfPimimftx'h&is&izteA *?m<r>to 

mw— felzmt fe-r. con±tb^rr&]*qF^ 1 3r 
ft£>t3. n±ainto^£:I2l 7 tdTjrT ± a izM&ftUB 

^l. ptajpt^gp^T^b— ^^iaa$^:sflt 

*'*TOZ\htfX'1*h. 

[0 0 7 8] 11811 llftiU^^y'xvb 
iE£§^-y Y0y$g&m*7&tWX'*3 0 , PHI < a ) ii-ttf) 

iem. mm ( b > amm ( a ) ^Lftc-c^tz*j 

tf-&l§r®l2. 15112(c) 12I5JH (a) te^LftD-Dtt 
[ 0 0 7 9 ] 12 1 frt?m 1 7 JtiLtifL/^ > 

>>'x-y hie^-y h'ti, ^tLftmva^i-mtiia-r-s. 



$m*tilrzm%.Zti& i><DX'l&%< . 121 8t3^-rJ; d 

^Lft^*^Km4>^ai$n^vW 
hyX;U^Hi.ftlE#i^-y b'CCfcV^T^. _bfah|Sl«^ 

1' , H2' £1BSU *ii^b— ^^5f6S&4S:ftiJ« 

-r^. i h iz x o . >r yfoatiti-xfozmw-? % z. tare 
[ o o 8 o ] $nb. 12 1 s\iZ7rct^mm(r>yxMt^ m 

m (a)"fci5rrj:5fc:. ttffiP t <D+'M8lfc*»BE%X 

4ft. BH*»4>H17*#BabTKHa 
tft-f ^'x -y hlS^-y m» b-^^ffit^L 

r B&^ft M^D±m □ t *«a$ fix v ^ ^ >r ^-cfc i> 

121 8^-riSii^v Hfi. h-^^W:MLT 
B&M ^ffi ^ttffi P ji^lES $ tlX 1*4 ^ >f ^ ctdt'S) 

o s 4 r^isM^>y H-ct . R«tcf y^otm^ 

ftfflfflZ-t h Z t § v^a 2S»IRSf§S i i: 
[008 1 ] ±tat^BJLft^ >^ ^"x -y hn» 

[0 082] 121 9{±. il?H*U^y^yx7h 

k Z^-tMX-h *) . REI ( a ) Ji-f-^TMH. PIEI 
( b ) (±15112 ( a ) ^LftF-F^zfeltSBfrMUT 
122 Oti. 1219 (a) t^Lftieii^-y h'fe«fc 

V^f -v 'J -y V<r> E - E «te & BrnHHT* -S» . 
[0083] *IUfijeiB<olBfiaifa<7)»«t . * 

[00843 Otil5«««c2r*L. tCO±^Zii 

2^<7im^>y K2 0, 3 0 Sr^-T^.^A' U -y i^'l 0 

^laa^tLTv^. =sr*3. mmcotzMz, mi 9 (a) 
tioitup t fimwxn,z- h x a t i2^§^t . 

[0085] IEM^.-y F 2 Oti*- h 'J y i>"^-f 7°h^r 

y 9 W-HsWt: £ </ @ ft izffi z_ t> i\X \^ 
h . 1B»^. -y F 2 0 conitiip t (i!2 1 ^Sr#RS LTitt^B 

tft i><7)t n ^mmx-h o . av^wsrt"* y x/^ij 2 
1 , 2 2&*v>v^tzimm*foizrtitzttmx*wiMz 

i\X^&. 4ft. 7H30 O^i&JilBi^ <y H 2 

0 fc 0 . IBH^ v H 3 0 izmm^ v K 2 0 t 

[0086] fEii^ 5 0 ^11^ LT . ^r-v U 7y'10 

ia#f-^'T-#-i>. ^c0t#. yX;^ij2 1, 2 2(i. sv^ 
WiaHteffl ^^"^ 4Wf *t . fEli Sr =}f o IE#i-r - ^ 



(a o) >oo- 
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Jglfcvy K 2 0 kt44 X^fe^^EUNy b* 3.0*» 

H^Y^lBjtcy X;mga*£tt*i* L . -tlBk Hfll^^Tr: 
X^i^tzWmiaiizrm OilL^i.tf . 1 tfcfrofS«& 

IS#&£#:£J&m-&. ^LT. iail^>y K**^>>f 

V -y ^'10 Sr^$«ttf^fc . IS 

[00 87] 3r&. #yX;U7M 

mt\ M2 1 ( a ) tc^-TJ; olz^ e*Ml*JifctB»H 
•y b #S0i£ kit*, L 1 , X;K?} -f ^ 7 

ntlil?jfatf±Tte-tixX^&k. 02 1 (b) toi"<fc 
%0)jX)VT*m\n<vm&*%?Mrt&<VZ'. K«y 
Miht^^^t^i k - *J±M< . 3»te H y b 

k. i2i ( c ) to-r x o tc, 
fanatic a*£.fc Uo„ 

[0 0 88] L*»L3r#4>. ®l^£#S&LTSMJiL;te 
02 1 (a) ^i-J:d&£;ftA^H^£ia#re# 

ii. ^-cra*<o*frt«b (fast) ^-k^-cs&j: 

3t£«j£3*L"CVvtk«fc< % *>SV->{i#>T ^^'x >y h 

Lfc*frT. **o#yXrt^Jfc«MM-S4M >-?^*xy 
h y X;U;riS wc t4£T - k #T 

[00 90] Jjeoi -55Sr#yX;WtfO>f V^n±ffi 

JfeEJlU^J: 5 l^- h U -y fLiaii^y F****fc 
-*m£i\%>^ (Wlitf . #9—^ b\ M^-y b\ ft 



TiJ;V\ $^^14. =>f^U -y^t^«i$iX«»^*a^® 
twSBEfTS - k**T-§ ^=ltJj5ck J: v^. 

[0091] ^mtmrnizxtitf. atm^^n 

^ # # V tc:^ t $ *1T V ^IBfl^ >y H T 

[0092] ±ie^rat^ «fc e. ^*3Pt^« 

T-^^r -I. <0T"3r < „ IHii^. -y F k ISli^ k <7)ffiM{a 

a^ieii^ -y ^ b-cMtu^«$-^ 

JKWA,o#t4^kLT-?-<0^*WRBS^"rte^>r, « 
laii^ra^^^^* 1 * 1 Sk^o rX^ft . Lip L . * 

[0093 ] 4fc, tai 9feilXBI2 0t#i!aL*C»BH 

;^|J 2 1. 2 2 IlliOraPi-^lll^iT*"!*] ( I3^Y^ 
f*]) CT)(aS3^(f <oOV>/i%&*>. 112 2 (a) t$£TS 

co^TtO^ y;yi7 hyX;W:o^T, IrI— <7)lBiS^ 
[ 0 0 9 4 ] 3r*3. #yX;^^±<9ian3tt*&o§ zrffi 

- ^ e>tmw * y X)vm<rM$Wi\p\ t (js'fff t % h «t 

dfc:»tft-r*«lk3&«#*Lv^ &JX}V9m±<r> 

I^iJ^^MLT(5irMk^rl> «k a fc«tBK"f& i k* 1 
[0095] $ ^<c. ±EkRI*fc. MR^EIft^-y H 

2 0,30 p B w H iPS^-tT}5-fr ( m^Y*-^ ) coamz 
\z^*ip~foh^iz^x i> . Rtaj^ptt^miEj&^ffi 



(*L 1 ) 100-1 85403 (P200 0 -IflM$ 



tsfirS . m 1 9*3 i 0 ^t^UfclBlt'li, 2o 
(±. <£*0 J; 3 F U S*fi* 1 oo/a >y ? £ 

£tfr^titzt><o*immm^&ffimx'fc'?xi>. #y 
xvwo-r ^tttMttt&ffljE-r s «r t lei o . ra<ofi 

BKIES F >y F £ JEM"T S £ k £ . 

[0096]ifc. -LIS?) J: -5 =5r«Sctf>iBll^ -y F Srtff 

-ri o r^^^^i^twfiiw k » 

Life 3 - k k3:S . H2 2tli:2 

oiota^ f -y f^**^ L£#>\ $ tBrsE-r &ia« f 

(•T'Sr^^lB^ F >y MSkOBMBI ) <«t^*tc J: hKmifi 
^TMiSLT . ISif HfltK^JteaWfe tt L£ d . L4> 

[0 0 97] hi 9t5£v c m2 o&mmLxm B MLtii/ 
[0098] ^^tai^-y hj±. sv^i^-r§yx;u 

?(J 2 1 , 2 2 J X;H1±<7>¥- tT -y f-<7)(l*f WSWttT 

[Bi^-ri'L^^j-eiE^j $ tu y xnim n±^^M^z 

\i&yXMz4>7*m&^h4^?mkU2. (HI 

4>?£#te-r£«J£fc$:^-Ovs>. Srfc. [Hi <b) 
£li y X7H*J 2 1 CO J XMSm * ^ LT *i 0 . y X'/l^J 
2 2 c7) y X/USffffiti^ § ifvt vvfr i ^ y X;HflJ 2 2 co 
;X)\sffim±. a v?m&u 2 lt yx;u?ij2 

[00 993 01 ( b ) (C5j* Lfcy X/^iJ 2 1 cOttffiP 

(4. mmcMiz^ yfm&ffitffottfr* -o-yn±&<o 

yx";^iJ2 2<7)tttBP(i. Bln^&fflSH'f >'^^K^ 

y XV^iJ 2 1,2 2 £ti£f5#£ F -y F^'Sv^z 
v ^Tli3lJ:^^l>. vl<7)«fc ^ 13 LTIBH F -y F 



ihliil fcllE-r * C h o 

[01003 $ /s,tc, E«iM^*«n«afc:i?feo"C«tt 
-& i: . v F g #<^aK*«±# LT >f V ^ Oiaffi t> 

tmmm&zti. 4 >?atmme>ttM& wmn lx 
tn. 1 y x;uomfi[«risiS3t 0 coaaam.^ifm. l?z 

0 . y X/HMBtf> /n -y ^ h -y F mfiT' » 
fc*«#*L^. i<?D*-&t>. yX/^fi^ IB#J^-yF# 

fi*>s v^ii^o >y ^#firausBSjetj«tiflw»36 f T'* s 

d k lim o * T' t £rv ^ i j; -5 iciBS&iJE LT > j? 

mizm&xfflwt& t #{4, ; xjvmmzm&h&fc-x' 

WMW^frVV feS loc7>yX;^J2:^-rsyX;Wco 

[0101] ie#j^y Ftieii^kti. s^fcswa 

i , i2 0tSUJ:o(:, IB«* 5 0 #IS5g $ ix 
fc*0BT, ^ -v 'J v ^* 1 0(4l2#i^-y F 2 0 , 3 0 Sr^I 

tLta*£*^»L^*^, m^cofiaxM yyn± 
7£T*^=?R^T•1Ti= . lafi^fr 5 o ^i>j^r s . i <?> t 

51 . >y F O-f >- y PitBffi > laii^fr k OPbIPI 

lt-Mlzm*hlzmA,X~\, * < fc»(ctB»W«tSLiii±* t 

[0102] L^L. h-y;U^IEM^&51< Li 5 
k CTi.^-v V ; J 1 O^'EI^t^^M 

-r & k # jtf »fc=sr < . m^uiz&m-t h miz i>4>? 

atitiMftZfi oik ^'T'# ixif «£ v ^T'fe S ^\ laizB^ 
Hi 13 «fc 0 #5PfiB3&« WC L * v \ fe»H«3& s Sixt 
U'j. L^L^'^. ^W»J;ix«\ ^yo± 

ai^Tfiicoffltais (*i6i> sr^^u -y^i o n&mxfaiz 

i<7)^(=(i. ^T<7)yX;U$r[§lL?«IE*T1}jiJffi! 
[0103] iJt, ^--if-^^kt-SIB#fM« 
^k-TS^^'feS. — JRW^-v'J -y^Oil 
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[0 104] ^cofc^fcik. ^r-f l> v&l 0CD&mM& 

izmtx^y? mmw&wrFti&tk t h ebb*** & a* . 

[0105] tm^-y Y<?>4 yfQkusmtizmm 
&t<vmm (tsniani) zmtzit&ffi&Lt-t&^tf 

«BBiaiBfcR«BflRkOiafc:ii, «BBiaBI* t »< 
&&l2mTH#.#!P!H^3: 0 . «affllBHi3& $ /E< 

miitaii^ti. t^o mw$>&tf. ssiaia 

^t^Xi X$m LT L £ d 8Kt £ v . IB 

tUo/;D, IBii^ y H £ «*>T L* otc 
[0106] ;«fc#tt. iSRIBIiaiBtwjCtT^ ^^SS 

ft) &«BIMHKcJ:-5TSEi.iifcfc:J:0, £«)ISHB£ 

pi tnijE«TSijffli-r s «t a tcBu&r «. . 

[0 107] lE^^fftR^tfclRfiiTHi 

fB§i£fiot>coi>£>&. iixt±. ^as-^Jt'f v^ssw 
■t*$< tore**. &&v^4, mmcommfanm^ 

[0108] zco^iz^ ^'J-y \^^y<r> 
lataBEIBIIBBI^ffcLT Zbl/ZtcZ). L*» LSr** 

* zmffimmnmtai^mtx&t&zbiz. 
jtsxismmfcy-J xmzx&KKtzM. *ttt><n 

[0 10 9] &*3. M«tE«llf|tiR^«^4« 



tXJ y7ntlti&fcZffln^&c\t< l z£V&1fr%tmW 

[0110] &tz. SXjlrt^atftZti&J y?m<r>oi 
hfttiit-t ^til±. IB 

mmftzmwiLxfto z tmzz oisff^ y vnzvj 

$£imi,z£&i><7). ttz. t—?<om&&&£$£tt.Z'£ 

[oiii] j >?m<ovtitimm<D$E4k 

m&vyg&utizmbx&z. &zbi,zj:>o. ^<^mm^m 
-r ^^ttai^^JM (^) 

^tttHM^-fti^iE t-TSEi «> i »±. ^Stti. 

faZMW-t&m&LtLXLX^. 
[0112] mz^ Ml 9&£Xfffl2 OlZjjkLtzz/^ h 

>\s-tt<7>§i§msi,zi$^x . imMi&<7)M{gLmz±if & 
tzMz&mwBm z m \ vz* m 2 4 t n 

zizmkvxmm-th. 

[ 0 1 1 3 ] H2 4*±, H 1 9 ( b ) »L^IB#i^.'x 

fe. H2 4(iloolBii y w H2 0O*Sr^LTV%&. 

lBli^5 0t;P±ai$^Ill^-f v^Sili. IE 
ii^. -y H 2 0 <F> 2 ^ij^) 7 X)VJ\W h 0±UJ $ fL^C t> Ot**> 
i>. 

[0114] I24tst»ki. >r >-^n±th*rS] 

cofflfflvfih* mmfe 5 0 ±^IB#i H -y h Ji 
o±tiiP^Mt-CIEM-ri>. o*0. H^Y^r^ H -y h 
f7fpd (H2 5#bs) ^\ EH^-y H«ER5Y*rti 
tctStt&ltajPt-xf-ph (Ell ( a ) #B1 ) fcpjti: 

( Ph = p d ) . 
[0115] L*»U ^M@^fflV^T-f y^,P±tti*' 
r6jOS(I»?rtf 02 6tSrTJ: -5 IBH^5 0± 
^W4W-*IS»H-y 1-*^ 0^Y^^P±aiPt°-yf-p 
h«01/4 (t^,f4»Liph' = P h/4)fi 
ttaS H -y h +H>3&»4>"Th.4 <k o izWtM Lxmffiffi* 

mmfc±.x<o v -v ht-yfpd 1 tiRtaun tr 

. y ^-<7)!£ft (-tKcioib. pd' =ph/2) o 
* 0 . 112 5 ( a ) t^TJ; 0 12. H^Y^-[6]c7)g?^ 
^2^C-TI>^i:^T^I>. 
[0116]fc^fL.Bl25(a) iz7jk-r§z§mmz. 

ig H -y h *'C^^EI^±M*3 i t/TfflltC 2 [5]on±l±JtJ) 
f^SrtT*^. dr-vO -y^'2ria^X^rr&]^ijj$^ R 
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ieij^ >y f z^ztttfrnx-. 4M >?zs* h y x 

;UDD±ffiP^<W ls7*mWtt^zm$\1i*tX*i.&Z 
-£ft <t -5 fcfllJSS v ^ ft . £ rt: , aj^it^Slii , §S» 

x -y h ;X)V<rM.\&UfrhA ^^2:«8S^r&ltwi8F&lS 
-ttTPtiii^-tift i o izffif&ZtLX^X t «fcv%. 
[0117] 125 ( a ) SI 

1%CD£ot,Z*-rV vitZWkZit&Zt&K. ^'J7 

t^ij^^ tTSV^f -v y >/ isz^ztt&t? . &mm 
v -y h ^tMcom^rm^^iam^^ -s ^ t iz x 
xi>mrni-&zbrfx%&» zcvt%. liais^x^-v 

■Jj j - i: <<z J: 0 . MfEii^* b- F Srfgft L 

tti^t, t&lIiz^ lmBtv^^^mcrtimmmz^ 
mm^ffio-riz^-Y y -y ^tc^m^t-m l. 2 e 

two, xt- f x k> i>mmm<vwM$:m?cVx i> 

[01 18] i<7)fc#. #b-^^'$)«>W^ (mi 

t - ? ^m^w^fr ( m 2 common ) tmj £ ix ft 

/X;^:7yn^jrl>«J: LTk J:^. 

* 2 fg t-r ft t~ t± . . %mmm 9 <osb» 
zkcom ot-zfi, i e#j^ -y h to y x;na t* 

t£lTFk-tZ\bt,z£*)fto . iw*^-tcti. Milf, IB 
I&y\VU;^-?^frM£-Llf ft . WI&^)«5SJfc£ -h 

J: WWW) Ko^**iewr* 0 . lEii^Bcon* h T y 
r^os^a. l#»l. *mmmmiz£tu£. &sxiv 

frhco* yfntlillffit&mffl-r&ztizX 9ftfeft&|fci 

±.2it&zttfx'% &<ox\ m&m<offlkiizmmtt 
m*±.mz 0 . Kw*o«aLtfc*-h*f «• ^ fc tct 0 . * 

3M^S«5£K#'W'oT Li ^^X^t; «fc ft TO 

mth z\tifiX'% ft . zeoi&^lzts^X . ^zMi&fe* 
2f&t-T4*g-tti. o±tU<7)i j: A,Lftp h' Sr^bMSfi 

Dt7W)l/4t -Tixtf «fc 
[0 12 1] i/;, lUIi^^yh 2@|^^^ 



izsxjimcv^ft) x-m&L. *<o«wc2iiib^^. 

^>-) 0 2 5 (a) H^-ri 3 =flri2«a« 

ft Cl i: ft . - til* . 45-y X;M*0{ig-r 
tL^tt^lBMfS^lixft - fc $r|5fe±-rft^^>^. 1 ^ 
(7)yx>t«Sn§ IEII H -y h 2r^Sfe$-^. 

[0122] raft^aAtcJ: 0 . -y h*«J; 

v m.&mwizte't'^x <o&mz v >y h ^'fc^ixft «t 

^SixftJ; 3«BJLTV^ft^\ ^co^fcWb. H 
^X^r^^Him^ti^L. #yX;K^Nrtt*lAfe'flr< 
$-^ft«fcd^LT^iV^ 

[0123] i5t. i x^ftytiKlltsi^ 
ti. 127 (b) tc^id^lim^BS.^ixfto 

*^i±. MJKiiJL^'oTV^V^. [112 5 (a) 

•tmm<Dmmmzst^x mmw^ < & ft tz#> , m 

»fl&K£±lf£*&fc:fc, ii^lEifM. (02 5 (b) 

#bs) t*mtmmiz£&wmmm mil < g > # 
hs) t^Jt^-rtL«'^^ftj;o^. 148^*0^*6. 

[0124] E«^«y KtCie«aK*ls^)aBS^ J r 

wMzmi-h. mmmzmmm*5-±. &t^ommi> 

^frJ-^H LfiS^Si-a*T*> 2: L . ^ 5 -®«SriS» L 

«: o . iB«B«^a« * ±yf ft fc ^ ^ tmmw<7>i%& 
? ?i§<^*#-m*^^r ft fc«>, mmmz^z^i < 

o . i<oraH*j»»-r «« - fc ^"c* ft . 

[ 0 1 2 5 ] 5r*J, ±3*Lfc*»N0B»^ffl«ti. * 
ilftlM LT«^ ft i *flb. I^ta^. 

^TfflV^ih^™-C*)ft. Z<7)i§>^lZii. 

mixmtnmiE?-?*^^^ mkmz>&mtzfLZ> 

[0126] JtlE^)IM B JT'(i i^-v h^Mt^I 

fRI EHiSr 4"C^'IEa5 LT 1= fc**, ^JS^SSli ^ X;HW 
coM: $ * 4 lfia^^olE#iiti^^!E»^ -y K * fit i- ^ 

-?j^^commmz^^x t isitKtzasjtET'^ ft . i 
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isu&ga^ov i> . mmtzm&TZ &z\t\±Wo it 

[0127Ufc, JifB^)«HBT'(i* -Hj7^-fr 
xfoh . jyffyfbJyf^vYb tflcimmxh 
[0128] S fcfc. JjaT»±£fcfE*^M=*f LTK 

[0129] 

izm t x.m^zmimt Kc&xo km znx^&cr, 
x\ &^m^<nm&m.*wm-h -r 1 m o . ttajp 

& . ' 

[HI ] *5fflBlc«4-f ^'x -y MBif^-y F^)— ^ 

»®£^-r0T-&&. 

[02 ] >f ^ ^'x v hiaif^v Ktf^^WSr. 

>f y^^.iamm^^-tmmmxhh. 

[03 ] HI 1 iZ^LtzJ >7 S^'x >v M5#i^«y H«>f > 
[H4 ] HI iZ^Lfcl >7 ^"x -y MBH^-y KtfK V 

7mmmft$:^mMmx'fo&. 

[05 ] *mtfcBM<VJ y byX/I^Dt — ^<0 

[06] *mW&M<7)4 V/X>Ucr>\z-i?(7) 

mmm^'t^mmx'h & . 
[@7] ^mmrnrn^ y^^^yhy xw b — * *> 
WMm^-t^wmx-h s . 

[08 ] ^mMJBMcO^ y? -y hyX;WcOb — ^co 

[09 ] ^mtmm^ ^x -y hyx/not— 
iea<?ij £ ^tfsiTfc & . 
[010] #mmm<r>4 >?> x. y t- yx;wot 

[0ii] -*mtmmco4 yw*. -y h yx/wot-? 

[012] i$mmmsr>A y;yx7fy x;ko t - ? 



[013] l$mWm(r>A y? : Jx.-yh J X)V<F>\z-9 

[014] 3^»wy;yx7f;xiwt-^ 

[015] ^mmmm^ y? is*. <* h yx/uot-* 
ommm * ^-tw-mmxh h . 
[016] $mmrne>4 y? ^x «y h yx;u^t-? 

[017] zmmm^ y? <y h y x;uot-^ 

[018] *fMHfc:«*-f ^ ; x <y MSIi^-y K^flb 

[01 9] il?tiU^f>'^i ; x7 MSI^-yK 
k . ^c7)fB^>y K**f&»3*i*** 'J -v ?r^-T0 

[02 0] 019 ( a ) ^L/clEli^-y FtS&lfi** 
V >y - E«Lfc*J»t*BrfHH-C** . 

[021] smmmzttmztifzsmv v z^-tmx 
[022] mmmzimztitiimv -y h s^tat 
[02 3 ] s&mmzttmzi-itim&v -y h sr^-rH-e 

[024 ] 01 9 ( b ) ^L^:faii^-y H *3 X l>'IB#i 
[02 5] EIWB6ftt:f«**tfcE«l*-y h 5r^-r0T' 

[02 6 ] 01 9 ( b ) <,z^Lfzim^-y F&xxmm 

[02 7] E»jStflsfc:ft*$iT^:i5»K -y b 2r^1-0T' 

1 >j a yWfc. 

2 y^MO 

3 >f vygfJI 

4 SKSSm^W 

a' mm. 

5 

10 ^t'J-yy 

2 0, 3 0 IBIi^vK 

21,22 yxjvn 

5 o m%w& 

H, HI, H2, HI' , H2' , H3, H4 t — 
t. f DtffiP 
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